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DuPont plant in 
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with the help of EPON RESIN... 


Motor stator 
becomes pump 
housing as well- 


in new, ultra-compact, 


refrigeration 


motor-compressor 


Why not combine the pump 
and the motor? Put a gear pump 
inside the motor stator, encase 
the stator in plastic, and you can 
build an entire motor-compressor 
in the space occupied by a con- 
ventional motor alone! 

Wetmore Hodges and Associ- 
ates have done just that. But 
along the way, they ran into an 
unexpected problem.With the mo 
tor stator doubling as the pump 
housing, it had to be pressure 
tight . . . free of voids. This was 
impossible to achieve with stand- 


ard potting compounds. 


New Compressor 
left) takes only 
of the space of 

nt 


mive onal unit 


Assembled stator 
left binished st 
right 


ed with By 


After hundreds of plastic form- 
ulations were tried, an Epon 
resin-based compound solved the 
problem. The Epon-impregnated 
stator proved to be pressure tight, 
stable mechanically and fully re- 
sistant to Freon at 350 psi, at 
temperatures as low as -20° F 
and as high as 250° F. Important 
too, Epon resin has excellent di- 
electric properties; is impervious 
to air, oil and water 

If you, too, are interested in 
plastics for electrical applications, 
write for technical bulletin ““Epon 


828 in Casting Applications.”’ 
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CORPORATION 


Chemical Partner of 
Industry and Agriculture 


380 Madison Avenve 
New York 17, New York 
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The Pacific Northwest section is one of three new 
sections which recently joined SPE. Photo shows L. E. 
Tallman of Seattle receiving the Section Charter from 
John LaBelle and Joe Healey in ceremonies held at the 
SPE 11th Annual Conference last January. 
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Ammonia-free for 
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with metal inserts 
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on earth such a thing e bye You 
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itely the SPE Journal—is suffering suel 
right now. Actually, too. The fact is th: 
/ articles than we can print, and we've 
“Plastics Around the World” to et space 
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POLYETHYLENE 
COLOR CONCENTRATE 








Save & C to 4 % 7 per product pound 


} part S-T-R-E-T-C-H added to 3 parts 


Natural Polye thyle ‘ne will make the bright, attractive colors you require. 


Easy — Clean — Safe. 


It’s the clean method .. . 


NO DUST, 


NO RISK of COLOR CONTAMINA- 
TION, S-T-R-E-T-C-H is the completely dispersed concentrate made by 
intensive compounding of time-tested quality pigments in non-toxic 








virgin polyethylene. Furnished in dust-free, uniform-size pellets; packed 


in 50-lb. multi-ply bags. 
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} 


i! n this, their final year i the new 








into pear it 


hoped that the “Plastics Course” will eventually be 
three year Vocational High School progran 
Realizing that many changes will be necessary, the 


nstantly working with the school in ar 


Tort t mprove the course. The Curriculum Committe 


the Chairmanship of Mr. Irvin Rubin of Robinso1 


tics, Ime presently engaged in re-evaluating the 
culum to determine what changes, if any, can | 
ed that ll be of utmost benefit to the students 
i to industi 
Also, a pecial committee, under the Chairman 


Mr. Arthur GeWertz is now working on a plan whereby 
first graduates of the course in June 1955 will be 


ed in our industry to their best advantage 


\t the last meeting of the Commission it was recom 
ded thut ! iward for scholar ship he presented at each 
dation, to the best student in the “Plastics Cours 
ir reward for a job well done 

\ for future expansion, we have already receive 

ts for evening classes for workers presently en 
doin our industry. A special committee will, when 
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compare all Temperature Control Units 
for molds, rolls, cylinders, drums 


The new SARCOTROL _~ P Independent circulating 

heating and cooling unit systems 

is fully automatic as © No need for special heat 

transfer liquids for 
temperatures to 250° F 

© Automatic heater protection 

© Automatic heating rate 
selection 

» Saves electricity and water 

> One knob changes tempera- 
ture control setting 


© Many other features 


SARCO 


hown in the accom- 
panying list of features. 
It maintains even face 
temperatures by recir- 
culating temperature- 
controlled water at high 
velocity through molds 
or roll jackets. 


Please advise if you are in- 
terested in temperature 
control for molds or for rolls 
Bulletin and case histories 
Improves product will be mailed to you by 
Sarco Company, inc., Empire 

quality and output State Building, New York 1. 
2085F N.Y 


st class in “Plas 


the ensuing years 
















Finally may we st ir pr 

Dee! I cned put igt tne int 
the entire Ce ISS ! puve ip unte 
fror their bu es nd nal | s. W 
have had to resign, their rk in thi el 
be rer bered. 
The id ory Board } | al onal and ~— 
cat “a fate nandatory unit ap) nite 
if } fucatior to ta ‘ f na f 
f if ational Rducat ; 





Plastic Fair Dates Changed 

The dates for the World Plasties Fa 
Exposition have been changed from April t 
‘ording to an announcement made late 
position director, Philip M. Kent. New 
October 5 through 9. The Exposition hall 
National Guard Armory in Los Angeles 


The surprise announcement came afte) 
meetings held by the exposition directors 
attending the Reinforced Plastics Confea 
Angeles early last montl The new date 
more time for plast ifacturers, 
and resin suppliers to ready exhibits for 
Dates set up will not be in conflict with an 


meetings of the SPI or SPE or any 


chapters 






Make Certain It’s GENUINE 


Cams BAYNE) 
MOLD RELEASE 


Mt Isnt Sise—It's 
VYuality That Counts! 






EXCLUSIVE ALL-METAL 
FAST-ACTING SPRAY HEAD 
ENDS FUMBLING, 

SPEEDS APPLICATION, 
SAVES CYCLE TIME! 














DELIVERED PRICES 


Single Can . $2.00 
Unbroken Dozen $18.00 
Unbroken Gross $197.40 


lower prices on larger orders 
shipped on your schedule as needed 








i] 
ir URE UNDILUTED 
"WE PERBECT MO 


On 








(Molders who've tried them all 
always specity IMS Silicone Spray 


REMEMBER ——--— 
PREPAID SAME DA'Y SHIPMENT 


INJECTION MOLDERS SUPPLY CO 


3514 LEE ROAD © WYoming 1-1424 ¢ CLEVELAND 20, OW! 
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"Melmac® 3135 provides 
us with special molding 
advantages while maintaining 


our high standards of quality."* 
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Glass-filled melamine formaldehyde 
for impact strength, arc resistance, 
heat resistance, dimensional stability 
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> Silk-Screening 


> Off-Set 
Printing 


> Hot-Stamping 


for 
MOULDERS and FABRICATORS 


The above three processes are applicable on all 
* 

types of plastic products made of nylon, poly 

styrene, polyethylene, acetate, vinylite, acrylics, 

bakelite, cast resins and fibre such as radio 
ne ’ 

and TV dials, électronic panels components 

plastic bottles’ compact cases, containers and 

display items! 












Our facilities are the largest in the country and we contract 
to do any marking required regardless of quantity. shape 





or size 





“Quotations Promptly Given” 


ROLL LEAF STAMPING CO 


Marking in all its phases 
MARKING SPECIALISTS, INC 


4201 Hudson bivd., North Bergen, New Jersey 
UNion 5-0452 LOngacre 4-8370 
















Non Section 






| kK 
t I “i 
Southern Cal 
Jo} : i 
Northern Indiana , 
Samuel S.@ 
J \\ i 
Kdward RoI 
| ‘ 
Ontario 
| . sf 
(;. W. Cou 
Derrick E. H. Frenel Southern Secti: 


W. M. Hewat 
Krie C. Hicke 


, 
Janus | leH 


Pacific Northwest 


Harold L. Bas Toledo 
Raymond P. H Donald W. Ba 










Western New Enalan 
Kverett W. Bi 

t H. Hit 
a: 44 














Rhode Island & S E Mass. Henry A. Pe 


Avery EF. Fost John G. Voge 


Clifford M. Hawley Peter J. Wal 











Papers presented at the llth SPE Con 
ference are still available in one bound vol 
ume of 530 pages. Price $3.00 to members 
and $7.50 to non-members, Write to SPE, 
34 KE. Putnam Ave., Greenwich, Conn, 










Now 
EXACT INJECTION MOLD 


TEMPERATURE CONTROL 


at a really reasonable cost 
QUICK 


POSITIVE 
HEAT 


BUILT-IN 
COOLING 


ONLY 18” x 18” 
FLOOR SPACE 





LOWEST 
MAINTENANCE! 
[ Price Complete 
$349.50 
Range 50 . 250 26 GPM Pump 4500 watt Heater 


Duty Relay For 220 Volt, 60 Cycle, Single Phase Ope 
Heat 2 


The (4m | Low Cost Circulator Performs The Some Job 
As Big Costly Units At Less Than Haif The Price! 
ORDER ONE TODAY! 


GET THE IMS ECONOMY CIRCULATOR from 


INJECTION MOLDERS SUPPLY CO. 


3514 Lee Road Cleveland 20, Ohio 















From components to 


Complete CONTROL SYSTEMS 


For use On processing equipment, plastic 
machines, furnace installations or other 


temperature control operations. 


mplete with Gardsman temperature controllers 


ill accessory equipment fully wired; featuring 


Streamlined all steel construction with 
baked enamel finish 


e Safety interlocked doors 
e Shock mounted contactors 
Complete wiring diagrams 
Labels 
Diagramatic layout for simple servicing 


n at lower cost than equivalent equipment 


lon the job at your plant 


Write today outlining your requirements or contact 


your nearest West Representative. 


Ww & % E bustin 
CORPORATION 


CHICAGO 
SALES OFFICES IN PRINCIPAL CITIES 





H-P-Ms 
Give 
Radio 


Makers 
What 


They go 
Wat! So 





Molding table model radio cabinets on one of two new 
H-P-M 20 oz. machines at General Industries, Marysville, Ohio. 


Custom molders can’t kid radio manufacturers Yes, a radio cabinet is one of the injection 
when it comes to quality injection molding. These molder’s toughest jobs! That's why General 
molding problems are in every cabinet job... Industries, Sylvania, Santay, General Electric 
off-center sprues, grills, inserts, intricate cores, and other leading cabinet makers use H-P-Ms 
heavy bosses, close tolerance holes for dials They have plenty of daylight and stroke for deep 
and clocks, perfect color match, high luster parts . . . extra plasticizing capacity . high 
finish, strength and elimination of flow lines. speed injection... large platens to accommodate 

big molds. 


Write for Bulletin 5406 describing the largest 
and most comprehensive group of injection ma 
chines ever offered to the plastics industry 


This new 20 oz. machine is the “hottest” 

production unit on the market. Completely new with 

plenty of daylight and stroke, large platens, large : 

heating chamber, high speed injection. The 50 H.P. 

hydraulic unit, with sub-plate mounted valves, is Presses for Every Pressure Processing 
extremely quiet. Weigh feeder is standard equip- 

ment. Write for complete details. 








efficients of sliding friction of filled and un reported for the dynamic coefficient of friction of 


leflon” have been measured at temperatures polytetrafluoroethylene (2, 3) sliding on steel ot 


5 to 300°C in an apparatus designed to dis on itself. Shooter found the coefficient of friction 


independent of temperature up to 200°C. He 


the normal force evenly over the test sample to be 
the coefficient of frie 


ilues found for the coefficient of friction were also found, as we did, that 


than values previously reported (2, 3). This tion varies with the normal force, being higher at 


due to the surface finish of the metal slider low normal 


‘ 


he forces, Qur measurements extend the 
fact that our apparatus measures values temperature to 300°C and the normal forces to 4000 
of friction which represent the pounds. The design of our apparatus permits a 


Shooter's 


the 
e coefficient 
of Shooter’s relation: coefficient of friction better measure of normal force than does 
strength/vield pressure. (2) or Bowers’, et al (3) as discussed below. 
that *Teflon” Because of current interest in compositions of 


it has been known for some time 
inert fillers, the coefficient of friction 


ifluoroethylene resin has unusually good anti “Teflon” and 


properties. Values near 0.04 have been of several such mixtures has been measured. 


ional 


She 


lohn B. Thompson 


Bernd W. Sandt 


“Sliding Friction 
of Teflon 


Irement Were 
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nen pout a 





(Februar 
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TABLE 1 


Friction Test Results 





Sample 
N 0 rs) Unfilled “Teflon”, dry 


(1 ry) Unfilled “Teflon”, lubricated 












Flour 
bl. Coke Flour 0) 32 


) | 2 J 























D ! ‘ that wp Is independent of peed and that Copper Powde) () 19.8 
the normal force evenly distributed, require comment Coarse Coppe 
Ihe value reported here were measured at very low Powder } LYS 
peeds, about 1.5 rpm. At % rpm, which was as slow as Polyethylen 
could turn the lever by hand without having it stop Polychlorot: 
nd then, the ame values were obtained. At speeds fluoroethylene O.1¢ 
! bout 10 rpm the value of WU may be 3] ghtly higher, = “aie 
not by much more than the experimental error, Fo a. Unfilled “Teflon” %%” « mercially mold 
i} ppar itu 7 ndependent of velocity Shooter found D. Mos “Molykote” Type M ( Alpha Corp.) 
riation in y at linear speeds of 0.01 to 1.0 em/se ce. TiO. “Ti-Pure” LW titanium dioxide pigt 
' (Pigments Dept., E. I. du Pont de Nemours & 
Witt detorm ible plastic s such as wae flon”’ and poly d Asbestos Pown Inco Grade 60 
ethylene the normal foree is more uniformly distributed e. Coke Flour G.C. 95 Caleined Petroleu 






National Carbon D mn, UCC 
f. Graphite “Acheson” GP-38 National ¢ 






yul pparatus than in that used by Shooter and by 





wers, vho tudied friction effects by measuring the 





LCC (98.5 passes 200 mesh) 


=" | plastie or steel plate. With their method, th g. Coppei Powder Grade MD 151, Metals D 


ilastic is deformed in a very complicated way, and the 





ree required to move a_ steel or plastic hemispher: 






Company, Klizabeth, New Jersey (60-7 







nesn) 


rmal force exerted by the hemisphere varies from zero 


















xXiImMUl Shooter discusses the problems involved These are all limiting values measured at 
th tl method of measurement, including the elastic greater than 2000 pounds. At lower forces, hig 
ecovery of the plastic after the hemisphere has passed reproducible values were obtained. The 
er th imple. It would be of interest to repeat | ex efficient of friction with normal force is sl 
nt USINE A freely rolling sphe re il pl ice of the 2? i vhich the data for unfilled “Teflon” 
liding he phere, im ar effort to eparate the frictional curve . typical for ; terials studied. 
effects from the effects of plastoelastic deformation of wu drops at high loads. Shooter found this t 
umpire for spheres of polytetrafluoroethylene slid 






lates, and the reverse for steel spheres slidi: 
RESULTS AND DISCUSSIONS eee Haas tigen Ragga ap ately 


TT " follow ¥ 1 fe ‘ ‘ a) ,vy ‘ fey 0 " . . 
Phe _— ne re il wel btauined : ne : n the latter case is accounted for by Shoots 





ficient of frietior ivuainst microm ] shed Stee 








(please turn to page 63) 














<-— Figure |. Test Apperatus 





Figure 2. Friction vs. Load for Teflon 
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STATISTICAL QUALITY CONTROL VIII 





Capability Analysis 


Leonard A. Seder 


( 
/ 


Is S.Q.C. worth money to in your plant? 
uur molding process giving you the best results 
hich it > Process capability 


is capa le? 
inswer these questions. 


you 


analysis 


MONER OR LATER, the manag 


t face with 
improving quality‘ 


poss ble. 


they 


lay 
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lowe} 
followed the pi 
pa t doze 


investment n 


take 
venue 
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the 
lucrative inve 
ve been the 
doze! 
nds of 


ind 


mitrod ¢ 


Ma 


This article is the eighth in the “Statis 
tical Quality Control for the Plastics Molder” writ 
ten by the S.Q.C. committee of SPE under the chair 


manship of L. M. Debing. 


series 


ceding articties, ¢ 


pre l 
and Dague 


nd Kudlock, 


ELEMENTS OF CAPABILITY ANALYSIS 
lr 


orael to a vhet! the 


a part 





PLASKON $Urea...leader in the field 


a = 


SPE JOURNAL, 





The Motorola TV cabinets shown 
n the opposite page and currently 
eing sales-tested represent one of 
e biggest steps forward in the his- 
y of urea molding compound. It 
s brought about by constant re- 


rch in our laboratories since urea 
iding compound was first devel- 
ped in the 30's. In those early days, 
PLASKON Urea was used primarily 
in novelty items, but soon gradu- 
ted to more functional applications 
ich as buttons, closures and wir- 
ig devices. Here PLASKON Urea 
till maintains its leadership. Fur- 
ther advancements made possible 
rea radio cabinets, clock cases, and 
cale housings. And now, thanks 
the remarkable Housing Type 
PLASKON Urea, large moldings 
such as TV cabinets and business 
chines can enjoy the benefits 
inherent in this material. 


How have PLASKON Ureas main- 
tained their position of leadership? 
By our research, production, engi- 
neering, control and technical serv- 
e departments, teaming together 
bring you a product as nearly 
perfect as possible. And by ceaseless 
nsultation with, and attention to 
the needs of our molder customers 


<r 


You'll find it will pay you to take 
idvantage of PLASKON Urea’s 
idership in the field. From both 
the standpoint of molding proper- 
ties and finished-product quality it 
the outstanding urea molding 
mpound on the market. 


t further information on PLASKON Plastics and Resins, ad 
ess BARRETT DIVISION, Allied Chemical & Dye Corporation 
Mector Street, New York 6, N.Y. Phone HAnover 2-7300 
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I} ‘ digments may then be cor rted t the 
dicated actions, as follows 
I NO ACTION needed if the process is meeting the 
pecifications (other than action to insure that this 
le rabl tuatior s maintained) 


SHIFT THE “AIM” of the 
s not meet the specifications, 
ll enable 
ore neariy met, 

REDUCE 


ACTION TO 


can but dee 


process 
whenever 


} ai 4 


specific itions to 


iil THE EXCESS VARIABIL- 


ITY needed if the process can but does not meet 
the specifications, whenever the cost of the actior 
rth the savings it affords in scrap, rework, in 
pection, customer returns, or other cost of defects. 
IV ACTION TO REVISE THE SPECIFICATIONS is 
needed if the process can but does not meet the 
pecification whenever the cost of reducing the 
exer iriability would exceed the value derived 
therefrom 
V ACTION TO CHANGE THE PROCESS* or RE 
VISE THE SPECIFICATIONS is needed if the pro 


the 
TO 


process 1 


cannot meet 
RESIGNATION 


costs of 


ce specifications 

THE 
s the only evident answer if the 
the 


LOSSES and _ sorting 


VI 
tne 


pecification cannot be revised nor process 


om onomically change ad. 





From this concise and possibly oversimplified state 
ent of the elements of a Process Analysis, it may be 
en that uch an analysis can logically be regarded as a 

basic technique of scientific management. It is a rational, 
ibjective method of arriving at decision relative to the 
iniformity product in the same sense that time study 
nd iob e\ tluation provide bases for decisit ns on wage 
x that methods analysis provides facts for de 

ns on tools, fixtures, workplace layout, ete. 

Like these other techniques of scientific management, 
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Molding Temperature Control 
with Temperature Indicating Crayons 
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Good results in plastic molding, be it compres- 
_ injection, transfer, or extrusion molding, as well 
in fabricating operations such as post-forming, 
regnating, joining, coating, flame spraying, and 
like, depend in large measure on control and 
ntenance of the prescribed temperatures. Temper- 


ature indicating crayons, lacquers and pellets offer a 
simple, accurate and inexpensive method for deter 
mining the recommended temperatures in many of 
these applications. Some of the typical plastic work 
ing processes, and their dependence on temperature, 
are briefly described. 
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Craftsmen of the 20" ¢ entury 


No. 1 of a series to introduce you to some of industry's outstanding plastics craftsmen 
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ind in a free flow styrene. The nozzle Drawing 3. Continued development brings a 90° taper to the nozzle 
as that shown in our Drawing and nozzle actually protrudes into mold cavity 
A 
Drawing No. 4, is another 
type of nozzle. This 
! dian eter, and Sill l ly ‘urved The 
special high-heat co-polymer of styrene 
difficult to mold than ordinary styrene, 
tough material, we were able to mold 





dises per hour, fully automatic 


iS my belief that nozzl ‘onstruc A SEC at aA SECTION AA 
portance. Originally, tl abo’ art Drawing 4. Two discs which were successfully molded by runnerless 
edge gate. More strains w apparent automatic molding 
of edge 
hot 
the nozz 
und 


berylliun CO} 





i 
a Direct Injection from Multiple Nozzles into T 
shows an ordinary ball-point nozzle, with a revers« Cavities 


ong »f the moia near the noztzie $ very mportant 


awing 6. Multiple nozzle injection can be used successfully with 


usly described type nozrzies Construction shown 


1 assembly 


can be i tu ed and « 


ie finished molded part, It 
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HEATER BANDS 


xcellent construction for a four-nozzle arrangement. The 
be of any shape. 


ponents are bolted together. The heate 
equipped with electrical heating elements 
n such a manner that the over-all temp 
of the plates is as uniform as_ possible 
static control maintains both the runnet 
nd the heater plate at a temperature which 
ficient to keep the thermoplastic material 
runners in as plastic a state as it is whe 
the injection nozzle.” 
and 
ine of the first problems that had to be 
e had to do with strengthening the assen 
the heater plate and the runner plate. 
bolts were used for this purpose in the first 
When the first shot was taken, these four 
ipped, and the hot plate and runner plate 
part. This indicated the terrific pressure 
vas exerted because of the projected 
the runner.” 
and 
Because of the high rate of heat transfer 
the hot cavity side of the mold and the 
ree plug side of the mold, it was found 
‘irculating medium colder than tap water 
equired on the force plug side in order to 
polyethylene quickly enough to obtain 
nolding cycle. Eventually a complete r 
tion and circulating system was built, in 
in ethylene-glycol solution is maintained 
22°F. With this low-temperature cooling 
on the force plug side of the mold, cycles 
than four shots per min. are maintained.” 


left hand section of Drawing No. 8, is shown a 
runner mold in common use in the industry. 
se designs '~ve their limits. It is very difficult 
hot side of the mold hot enough and the cold 
mold cool enough for rapid molding cycles. A 
s wasted by excessive cooling on one side of 
l excessive heating on the other. Heat transfer 
ne platen itself is also a problen 

nozzle arrangements for a single cavity, as 

ultiple cavities that have been described, | 
f advanced design and are more economical 
from a heat input standpoint as well as fron 
1 production standpoint, than the molds illus 
rawing &. Isolation of heat from the mold and 


chine, is simplified. Temperature controls car 
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{ HEATER PLATE 
* MUST BE KEPT HOT 
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WATER LINE °°" 4-4 
STRIPPER PLATE 
MUST BE KEPT COLL 


WATER LINE 


Drawing 8 Two styles of hot runner molds in common use. Heat 
control is different with these. 


CORRECT 
NOZZLE DESIGN 
>| 


Drawing 9%. Cross- 
section of a six-cav- 
ity mold, showing 
correct and incor- 
rect design. 








Drawing 10 (below) 
Ten cavity hot-run- 
ner mold for golf 
tees. 





INCORRECT 
NOZZLE DESIGN 


/ CARTRIDGE HEATER 
a 2 REQT 


KEY W:WATER 
H:HEATER 


‘ry accurate. There is 

in the same mold. 

In Drawing 9, is show 
from a customer’s mold that 
hot runner setup. This is a 
for an aerosol can The cross-secti 
is an incorrect and a correct nozzl 
nozzle design had too small a diametet 
land in the gate. The nozzles froze ce 
mended that the diameter of the hole 
be increased from ‘4 to ‘es and a 


machined directly through the end 


orifice approximately O40) i! diamete 


(please turn to pag 
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Chicago (Director). 
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( Director) 


Absent: Franklin L. Fine, Rohm and Haas Co 


Chicago (Vice-President); E. E. Eckenbeck 
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Chicago 


Automation Can Raise Quality Level 
R. K. Gossett 


On February 16th, more than 100 
member of he Chicago Section at 
ended a dinner meeting held at the 
headquarters of the Western Society 


if Engineers, Chicago 

Mr. Clifford E. Evanson, Partner, 
r.A.B. Engineers, Ine., Chieago, ad 
lressed the group on a most interest- 


ng and timely subject: “Cutting 
Costs with Automation.” Mr. Evan 
on, a graduate of Illinois Institute 
of Technology and a registered pro 
fessional engineer, has been engaged 
nee 1947 in working, through his 
firm, with automation and its related 
problems, He stressed that automa 
tion can and will have to be used in 
the future in the plastics industry, 

en though production may involve 


iking several parts over a_ short 
period of time in the same press 01 
extruder. Mr. Evanson listed several 
cause problems in = which productio 
rates have been increased many-fold, 
quality levels raised, labor forces up 
graded in degrees of job difficulty, 


ind a companys competitive posi 


nm in its industry materially im 
proved through partial or complete 
itutomation. One of Mr. Evanson’s 


nost interesting statements was to 
the effect that he knows of no case 
vhere the adoption of automation has 
resulted in a decrease in the labor 
force in the factory involved, In some 
ises, automation has resulted in a 
doubling of the number of plant work 
ers. through lower costs and increased 
product d 

Mi Kvansor also showed and com 
nented on the Ford Motor Company 
film “Technology for Tomorrow.” This 


filmy demonstrates the degree of auto 
ition at the Ford Motor Company 
foundry and engine plants in Cleve 


land, Ohio. 

R. K. Gossett, 1955 President, Chi- 
cago Chapter, presented, on behalf of 
the section, a handsome plastic gavel 
to M. A. Self, 1954 President, with a 
vote of thanks for his outstanding 
work for the Section during the past 
four years.” 


Golden Gate 


Mold Fabrication 
Methods Depend 
On Object Shape 


R. G. Newhall 

\t the January meeting of the Gol- 
den Gate Section, SPE, W. B. Layton 
(Dumont Corporation), Theodore Mal- 
ianni (S. F. Plasties Company) and 
Robert Wnukowski (Aero Tool and 
Die Company) were installed as Di- 
rectors to replace the out-going mem- 
bers of the Board Richard Weber, 
Leonard Faber and Lloyd Griffith. The 
Board of Directors for 1955 consists 





of the three newly elected members 
and the following six Directors whose 
terms of office have not yet expired: 
John L. Morrill, Joseph Smith, John 
Robb, John B. Moore, James Smith 
ind Peter Turkovich. This new Board 
elected as their officers for the com 
ing year: President, Jack Morrill; Vice 
President, Ted Malianni; Secretary, 
Jack Moore; Treasurer, Bill Layton. 
The outgoing President, Richard Web 
er, Will be the National Director. 

The speaker of the evening was 
Leonard Faber of Precision Manu 
facturing Company, who reviewed re 
cent developments in the plastics in 





dustry, with particular 


techniques of mold fab: \" 
Faber remarked that 

tive of the mold designe 

cators is to decrease « 


creasing quality. There 
monly used methods of 
for compression or inject 
(1) Hobbing is probat 
known and most. wide 
cedure. In this techniqu 
steel hob, identical in s] 
to the desired plastic ples 
into a soft carbon steel! 
high pressure, The cay ity 
is then hardened for uss 
(2) Machining of cay 
satisfactory where the re« 
is not too great. This met 
quently used in the produc 
for injection molding. A st g 
onstration of the size and 
of the dies that have beer 
machining was Mr. Fabs 
of an acetate molding of th 
three wagons making up | 
new 20 Mule Team Borax 
All of the pieces for the th y 
were molded in one shot 
cavity n old. 
(3) Ultrasonic abrasion 
tively new process whi 
offer interesting possibilit 
production of shallow ca‘ 
much detail but no under 
medallion made of copper 
aluminum is coated with ab 
placed on the hardenes 
which the cavity is to bi 
medallion is vibrated at 


frequency by a specially di 
chine, so that the mat: 
some 20,000 impacts pet 
extremely rapid vibration nk 
medallion into the matrix 
time 

(4) Electroplating wit! . 
cobalt alloy is another ré 
duced process for making 
This method will accurate 
surface textures and fine 
be used for making caviti 
and narrow slots, and pern 
duction of several cavities 
area. The main disadvant 
present time is cost, the s} K 

(5) Casting of dies 
methods has been in ust 
time, The centrifugal casti 
less steel will produce 
factory dies iv close tol 
not required, Hard cast 
the other hand, may be 
close tolerances, but fine d 
possible, Such dies cannot 
be used for vinyl molding, 
the corrosion problem. Ber) 
sure hobbing produces ex 
which may be held to quit 
erances, although as in 
work, there is some dang 
hob will distort under t 
used, In this process molt 
(at about 2200°F.) is p 
ring, and when the meta 
to about 1900°F., the h 
under moderate pressure 
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Nylon Uses and Material Choice 
Provide Interesting Discussions 


Robert Bostwick 


February meeting of 
Section took place on 
at the Military Park 
xximately 100 members 
ittended the dinner and 
ne talks, followed by a 
ission 
ending were welcomed by 
sident, Bill Willert, who 
Pete Simmons, our Na- 
or. Pete reported that for 
in many years the New- 
vas not first in member- 

rged renewed activity on 
part and support of our 

ership Chairman, Frank 
neeting was then turned 
Sanders, our Program 


speaker was Mr. W. C. 
sor of du Pont’s Nylon 
Development Dept. Mr, Wall 

cent developments in ny- 

istrated his talk with a 
slides. Du Pont 

mas powder, monofil, and 
{nother basic form is ex 
for machining of models 


tion of 


dwelt largely on the 
ipplications of molded ny- 
ly application was as a 
baby carriages. Nylon is 
nti-friction bearings. In a 
elicopter part, nylon in- 
ce life from 25 hours to 
1) hours. In both bearings 
ylon can be used without 
This makes it useful in 
fields as textile machin- 
rators, and elevator rails; 
instruments where thick- 
ease at low temperatures 
ession of slides, Mr. Wall 
n parts in the automotive 
d business machines, Be- 
sterilizable, nylon is used 
nstruments. An interest- 
owed 54 nylon parts in a 
inter for buses. 
revealed that a funda 
of non-metallic gears 
der way at du Pont and 
University of Michigan. 
ed that basic engineering 
would be available soon 
tudies. Effect of environ- 
tions on nylon gears was 
the studies. Also under 


way has been a study of the molding 
process itself, as related to nylon. 

Ar nteresting side aspect of Mr. 
Wall’s talk was that he used an auto 
matie slide projector, which changed 
slides by a control from the speaker's 
rostrum. 

The second speake r was Mr. J. H. 
Du Bois, Vice President of Engineer 
ing, Mycalex Corp. of America. Mr. 
Du Bois prefaced his talk on “Ma- 
terial Selection 
stressing the part 
programs have played in the growth 
of SPE. 

Mr. Du Bois pointed out that there 
are a great many characteristics to 
be considered in making the proper 
choice of a plastic. The special prop- 
erties of the plastics have greatest 
value when they are efficiently used 
in the overall product 
example, in electrical 
materials are available for each type 
of problem such as for high voltages, 


Considerations” by 
strong technical 


design. For 
applications, 


high frequencies, high current ares, 
semi-conductors, permeability 
anti-static capacitors, high and low 
insulation 


cores, 


temperature, and corona 
stability. There are special chemical 
“feel” charac 


textures, and 


resistance properties, 


teristics, colors and 
thermal properties. 
The importance of comprehensive 
information in avoiding pitfalls was 
discussed. A striking example men 
tioned was the ordinary electric iron 
handle where 
high heat resistance might be unsuit 
able because of too high a thermal 
requirements 


a phenolic compound of 


conductivity. There are 
which tend to narrow the field of 
choice considerably, such as elasticity, 
high and low temperature perform 
unce, are resistance, radiation resis 
tance, color requirements, transpar 
ency and dimensional stability. 

With regard to the last item, it was 


pointed out that there is no organic 
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director 


Goldrick, director; Wayne Schrag, director 
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Mr. Du Bois concluded h 
the observation that 
the wrong material 
costly 
Among the sub 
the discussion period 
fillers in nylon. Mr. 
that fillers tend to separat 
melt and cannot be used 
Door prizes were donated 
Corp., Industrial Synthetic 
Di and Natvat Corp 
brought up the 
June outing and t 
in favor of a clambake 
The next regular meet 
9 featured a 
“Forming Themoplastic Sheet.” 


R. Carter of Ce 


Ing «ol 
panel d cu 


rator was M) 
Corp. Par e| members e 
Mighton of Dow, S. Zimmerman 
Vacuum Forming Corp., and | 

DY of Celanese 


Were J 


Southern 


Use of Acrylics 
ls Described 


C. Veazey LeCraw 

The Southern Section had as it 
speaker for the February meeting Mi 
Robert Dawson of the Rohm & Haa 
Design Laboratory in Bristol, Ven 
The subject of his talk was “Aecryli 
Plastics”. 

Mr. Dawson dise 
physical and chemical propertic 
acrylics which makes this 
such a useful tool in the 
a designer, He discussed a 
ie ry lie 


optical propert ‘ of 


showed examples of parts illustrat 


methods of piping, bending, and 
flecting light to aceon pil ha 
effect. Development of many 
parts was carried on in the 
Haus Design Laboratory by 
son and the Rohm & Haa 
illustrated included lenses, 
lighted panels, hor but 
plates, and various decorative 
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Runnerless Molding . . . 
(continued from page 29) 

mstruction, the mold operated very successfully. As you 
vill note, the hot runner plate is isolated from the back 
of the mold and from the cavity plate. Water cooling was 
passed directly through the mold on either side of the 
i0zzles. This is good, successful hot runner mold design. 

Drawing 10 illustrates a different conception of hot 
unner molding, Shown, is a cross-section of a 10-cavity 
olf tee mold. A small square bar is fastened to the sta- 
tionary half of the mold. An air gap is provided on both 
halves of the mold to prevent excessive heat transfer. 
Nozzle plates are installed into the hot runner bar with 

16” square nozzles coming in direct contact with the 
cavity plates. The cavity blocks themselves are water 
cooled, The runner bar is heated with cartridge heaters. 
lemperature is maintained. The bars and blocks of steel, 
that form the end of the golf tee are on the movable side 
of the mold. When the mold opens, the bars actually lock 
the golf tee into the movable half of the mold and shear 
the gates. As the platen completes its travel, these bars 
engage the knockout rods and are moved forward, remov- 
ing the parts entirely from the cavity. An air blast will 
free the golf tees from any suction to the balls and the 
parts are free to fall. We have actually built a mold of this 
construction. Its operation, however, was only fair, due to 
the fact that the runner bar was too small. From the 
experiments we have run, we know that, with good mold 
engineering, this type of mold construction can be entirely 


satisfactory 


Production of Phonograph Records with a Runnerless 
Method 

In studying the art of injection molding of records, 
we have found that it has been necessary to heat mold 
platens to a temperature of approximately 150° to 160 
This temperature is very near the softening point of the 
styrene record compound. Under the circumstances, cycle 
time is rather long and the records must be cooled ex- 
ternally from the mold. 

Normally, a nozzle is used with a hole the size of 
the center hole in the record, of approximately .286” in 
diameter. The injection is made from this large nozzle 
opening through a passage of this diameter into the actual 
record cavity. After the passage and cavity have been 
filled with plastic and pressure has been held for a suf- 
ficient length of time to set the record, a punch is actuated 
from the movable platen side of the mold, This pierces a 
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Drawing 11. Two cross-sections of a record mold, (left) Nozzle is 
used as a core. (Right) Two-piece nozzle. The mold on the right 
is more successful. 











hole through the record, of spindle size or a ' 
.286” in diameter. This punch not only pier 


but it continues in its movement until the 
moved back into the injection nozzle. This n 
then be re-heated to be used for the next cy 
belief that it is a physical impossibility to h: 

approximately 30 seconds, So, under the « 
it must be re-heated by the passage of hot 
the material cylinder on its way to produce 
ord, For this reason, I believe it is necessary 
a very high mold temperature to mold fin 
successfully. 

The following is a description of a dire 
injection method. 

Drawing 11 shows two cross-sections of a 
phonograph record mold. Cross-section No 
7-inch diameter record complete in the mold, 
dard spindle hole. The point that we would lik 
is the nozzle construction. As you will note 
is actualiy used as a core and forms the hole 
Plastic is sent through the core, or nozzle, thr 
of very tiny holes to form the record. The 
nold is so arranged, that as the clamp open 
mold moves away from the nozzle, stripping 
from the nozzle. After the mold has moved approx 
%”, it then opens, the record is held in the 
of the mold, and is ultimately proc 

Cross-section No. 2 shows slightly differ 
construction for the 7” 45 RPM records. In th 
case, the hole through the record is approxi: 
in diameter. For this mold, a two-piece nozz 
constructed as illustrated. An opening .010 
vided completely around this 12” diameter n 
is forced through this slight opening, filling 
and, as described above, the mold is opened 
platen moves to strip the mold from the nozz 
platen continues to travel to the knockout 1 
record is ejected. 

Records have been very successfully molded 
above-described method, in molds having a temp 
from 90° to 130° on cycles as rapid as 12 seconds. R 
made with this method are ready to label a 
the mold. No secondary cooling is necessa! 
molded with the originally-described method 
between cool platens or cooled after they lea 
cavity. 

Under no circumstances have we tried to g 
exacting mold design in this presentation, Throug 
search, and through development by trial and 
above-described experiments have been successf 
on our automatic molding machines, It is my thoug 
additional profits can be made by giving 
consideration to mold design, in order that 
and runners can be eliminated. It is my ho} 
paper has given you food for thought, and, if | 
the problem for any one molder in the indust 
has been well spent. 

(Reference 1. Modern Plastics Magazine, Jw 





Process Capability Analysis . . . 
(Continued from page 22) 

variabilities to this total. The Pictogram of | 
dicates that the Total Span (6g9sp) is about 
is determined by noting that the distance 

Lower Process Limit (LPL) and the Upper P! 
(UPL) is 10.5 on the seale (i.e., 31 to 41.5) 
gram also indicates that practically all of th 
is contained within the lot, since the within 
(Please turn to page 38) 
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Process Capability Analysis . . . 
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y the within-cavity leg — re ya Se 
the two riangt ‘) ! in that, if the ca. iltered the yield pressure of poly 
rences wel ne , the process could meet ng them as a thin film on a relatively 
US » .242 for example), plate and found that y varied according 
thin-eavity di ences would remai picture was complicated by transfer of 
This is still not sufficient reduction to me¢ during the experiments. Our apparatu 
er’s original specification of .23 to .242 r compression of the polymer tak: 
modified specification of .236 to .242”, and the Spal measurement of uu, may well give 
ills for a continuation of the dissection to locate represent the limiting case of Shooter’s re 
irther candidates for reduction. However, at this point experiments it must. be remembered, howeve1 
molder felt that he had sufficient evidence to wed values of the cocMlicient of trictien: on 
pproach the customer, promising to eliminate the cavity to the surface finish of the steel against wl 
difference: ind asking for approval of .234" to .242” tol tion is measured. We 
vi 


inces A 


found, for example, 
intime the customer, having re-evaluated | 0.035 for yw of unfilled “Teflon” against th 
eeds and faced ith the factual analysis, was able t finished with #600 Carborundum in a lathe b 
ecede to this proposal micropolished, compared to 0.016 after n 


Because of the effect of surface finish Shoot 
SUMMARY 
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simple case where only the effects associate with time ee 
hALION, 
eed be considered, the use of the X and R chart plus the 
frequency distribution are sufficient to diagnose the prob 


Wherever stream-to-stream, within-piece or errot FIGURE 3. Coefficient of Friction Depends on Filler 


measurement factors are or may be present, it Is pre 006 Y Y Y 
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nterpretation of results 
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